National Polar-Orbiting Operational Environmental Satellite System (NPOESS)
T he National Polar-orbiting Operational Environmental Satellite System (NPOESS) is a Tri-Agency program jointly administered by the Department of Defense, the Department of Commerce's National Oceanic and Atmospheric Administration (NOAA), and the National Aeronautics and Space Administration (NASA). The program is managed by an NPOESS Executive Committee through an Integrated Program Office (IPO) and is being acquired under U.S. Air Force acquisition authority. NPOESS will provide a national remote sensing capability to acquire and disseminate global and regional environmental data for a period of at least ten years.
NPOESS contains the following segments:
• A space segment comprised of the satellites, payload components, and ground support equipment, and operated in a sun-synchronous, near-polar orbit at a nominal 833 km altitude.
• A command, control, and communications segment, providing for spacecraft control and state-of-health monitoring and supporting the delivery of data to designated centralized facilities and field terminals.
• An Interface Data Processor Segment (IDPS) comprised of data processing functions for centralized facilities.
• A Field Terminals Segment (FTS) comprised of software that receives direct real time mission data from the Space Segment and generates weather products for field terminal users.
• Launch Support, which is comprised of the resources to accomplish launch operations and to place the satellite in the correct orbit. During dedicated MOT&E, operational testers will conduct tests on production-representative hardware and software, supplemented as required with data from validated and accredited M&S.
NPOESS
The test concept includes two Operational Assessments (OAs). OA1 occurred in FY02 in support of KDP-C and will be updated prior to Critical Design Review (CDR) in FY05. OA2 will occur in FY06 in support of the NPP risk reduction effort. The MOT&E will be conducted once two satellites, the C3S/IDPS, and a sufficient number of field terminals are fielded, nominally in the FY11 timeframe.
The IPO has developed a Memorandum of Agreement (MOA) NPOESS is making satisfactory progress toward operational effectiveness and suitability, but there are issues with field terminal acquisition and Environmental Data Record quality that must be resolved prior to CDR in FY04. Furthermore, there is schedule risk with the planned FY06 NPP flight that must be reassessed at CDR.
Agreement has been reached regarding user field terminal testing with NPOESS satellites both in the factory and on-orbit. Lack of synchronization between the NPOESS program and the Services' field terminal acquisition programs, however, could put this test concept at risk. Unavailability of user field terminals could impact two key test events. The first is a combined Developmental Test/Operational Test event that would verify interoperability by connecting at least one of each type of field terminal directly to the satellite in the factory. The second test event is MOT&E, the primary system-wide operational test. DOT&E is working with the users to ensure that the IPO's proposals address all user requirements and that an integrated acquisition and test strategy is developed to evaluate end-to-end interoperability.
Algorithm performance has been identified as a leading risk to EDR quality. The IPO and their contractors have identified a risk mitigation strategy that includes Technical Interchange Meetings, code testing using the Integrated Weather Products Testbed, phased algorithm verifications, and other techniques. This is an adequate strategy, and DOT&E will continue to work with the IPO to track progress on this important issue. EDR quality is also affected by sensor performance and data quality control. Sensor performance is at risk for three key sensors that represent major advances over legacy sensors, and each faces a tight development schedule and technical challenges. Quality control of the data processing string in the IDPS should be planned to ensure that erroneous data is properly filtered and that operators are alerted whenever error conditions arise.
NPP is the primary risk reduction flight for NPOESS. 
TEST & EVALUATION ASSESSMENT
OA1 was conducted by AFOTEC in support of KDP-C. This OA occurred at an early stage in the program's development when there was no hardware and software to test, and the prime contractor and final system design had not yet been determined. As a result, the OA was primarily a paper study, supplemented by M&S. AFOTEC determined that NPOESS is making satisfactory progress, with qualifications, toward operational effectiveness. AFOTEC also determined that the program is making satisfactory progress towards supporting MOT&E. Suitability was not observed because no hardware was available to test.
NPOESS is an extremely complex system, composed of different elements, which are supplied by a multitude of vendors. The successful operation of the system depends critically on rigorous system engineering. It is particularly important that the efforts of different contractors and of different groups belonging to the same contractor are coordinated and consistent.
